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= Overview of planned approach & decisions

= Introduce NLA models and initial application for ND data
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» Variables: watershed area, longitude (longitude good surrogate for lake vs. reservoir)
= Use values from chi~TN model (1,067 km2 and -101.26 degrees)

Lines up well with current rotating monitoring approach

Chi~TP model may be influenced by sample size in Missouri Coteau or Devil's Lake
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for stressor-response analysis

» Goal: ID nutrient and chlorophyll thresholds associated with adverse response conditions

= Use both individual observations (SiteDate) and temporal averaging (SiteYear)
» Consider spatial averaging for oversampled lakes (e.g., Devil’'s Lake)
= Filters on dataset: May-September, surface

+ Variables

« Predictor variables: TN, TP, Chlorophyll
« Response variables: chlorophyll, pH, hypolimnetic DO?
« Covariates: land use, non-algal turbidity, N:P
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odels

» Models with ND data:
= Chlorophyll ~ TN
= Chlorophyll ~ TP
= Hypolimnetic DO ~ Chl
+ Models w/o ND data:
o Microcystin {9 data points)
o Zooplankton {(no data)
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odels

» Data requirements
o TN
- TP
- Chlorophyll
-~ DOC
« Turbidity

» Imputing missing data

= First cut: missing values imputed from log-normal fitted distribution of NLA ND data
(parametric bootstrap)

- Estimate from other measured parameters? e.g., TSS, Secchi for turbidity
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« Difference between total N and DIN
predicted by algal N and DON

« DOC predicts DON
» Ecoregion-specific relationship

E[TN — DIN] = [;ChI" 4+ DON = f{CRI® + £,DOC

Ngvipe

DON

404 500

Figure 31. Variation in DON among Levei I} ecaregions at an cversil mean DOC = 5.6 mg/L. Gray scale
shows N concentrations in ug/t.

ED_013266A_00023673-00007



Legend
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i = sample index
j= ecoregion index
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Ecoregion-specific coefs / \

oTH~ Cauchy(0,3)

d1; = pdl + odl ndl; I

d2; = pd2 + 0d2 * nd 2; l

odl~ Cauchy(0,4)

ndl~ N(0,1)

od2~ Cauchy(0,4)
nd2~ N(0,1)
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Ngvipe

» Y axis: TN minus DIN
= Lines display limiting relationship (in theory all points should be above line)
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lying the model:
Select specific ecoregion
Apply limiting relationship (solid line)

Apply mean ambient relationship when
ecoregion mean DOC is applied

T - BN GpfLl

Pick a chl target (vertical)
Trace line to find TN criterion (horizontal)
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Good fit for ND data
ND data occupy narrower range than national data
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» Very low chl levels due to ROS
imputation

« Highest chl concentration w/
paired TN: 6 ug/L
(total range up to 292)
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« TP is the sum of dissolved P, algal P, nonalgal P
+ Turbidity can predict nonalgal P

+ Max lake depth used to predict turbidity and
dissolved P

= Ecoregion-specific relationship

Pdiss Chl (25,291 % Tu rb

Figure 27. Ecoreginn-specific values of logadd],
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i = sample index
§ = ecoregion index
k = depth index
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lying the model:

Select specific ecoregion
Apply limiting relationship (solid line)

Apply mean ambient relationship when
nonalgal P for a given max depth is taken
into account

Pick a chl target (vertical)
Trace line to find TP criterion (horizontal)
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lorophyll = T

Good fit for ND data

ND data occupy similar range as national
data
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How can we apply the DO criteria
to ND lakes in the dataset?

NLA model uses hypeclimnetic DO
and applies cold- and cool-water
fishery assumptions

Empirical model: unlikely to see
exceedances for surface water

Can we collect class info for the
lakes in the dataset? Is this useful
to inform models?
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DRAFT AMBIENT WATER QUALITY CRITERIA RECOMMENDATIONS
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ypoxia Model

» Model created based on coarse filter for likely dimictic lakes
Settings

» Refuge depth: 1 m

= DO target: 4 mg/L

» Temperature threshold: 24 °C
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» DO + temp profile on a given DOY
= Chl seasonal average *
» DOC long-term average
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Empirical S-R analyses
Update NLA models based on conversation today
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